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TINE CEFEMjENCE CF VISUAL PERCKPTICK Gli LINEKSIOES 
OF ALPMEET-NUMBER TEXT 

E.A. Gil'mutdinov and Y e . K .  Kcstyleva 

Vi sua l  pe rcep t ion  is a complex process ,  i nc lud ing  elements - / 8 5 *  
of a t t e n t i o n ,  short-term memory, thought,  motor f u n c t i c n s  of 

in format ion  through t h e  v i s u a l  ana lyze r  [l]. 
percept ion  of alphabet-nuxber i n f o m a t i o n  by a n  o p e r a t o r  per- 
m i t s  a c c e l e r a t i o n  of  d e c i s i o n  naki-lg, decrease i n  f a t i g u e  and 
reductfor? ir,  the  p r o b a b i l i t y  of e r r o r .  Therefore ,  t h e  e f f e c t  
of the  optimum d a e n s i o n s  o f  a symbol, the  optimum type ,  c o n t r a s t  
and the  r e l a t i o n  of t h e  symbol and background c o l o r s  are o f  
grezt importance i n  the des ign  of i n s t m e n t s ,  c o n t r o l  pane l s  
and dev ices  l i n k i n g  man w i t h  a c m p l e x  t e c h n i c a l  system. 

/86 t h e  v i s u a l  appara tus ,  etc. Man r e c e i v e s  up t o  80% of a l l  - 
The 2ase of 

The r e s u l t s  of t h e  , n i t i a l  stage of r e s e w c h ,  c o n s i s t i n g  
of d e t e r n Z n a t i m  of t h e  time dependence of v i s u a l  pe rcep t ion  

. on type dimensions are s e t  f o r t h  in t h i s  r e p o r t  [2]. 

Screen Strip winding mechanism --__ 
7 ; S t o m t c h  
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I '  I 

A s p e c i a l  instrument  
was p r e p a r e d  f o r  condcct of 
t h e  experiments,  which per-  
m i t s  measurement of t h e  
t i m e  of pe rcep t ion  of 
l e t te rs  and numbers, a p p l i e d  - 
t o  a paper  s t r i p  (Fig.  1). 
A glass p a r t i t i o n  ( s c r e e n )  

Fig.  1. i s  iastalled i n  the t u b e  
of t he  instrument ,  between t h e  eye  of t h e  s u b j e c t  and t h e  s t r i p .  
Four i l l u m i n a t i n g  l i g h t s  are loca ted  i n  f r o n t  of and behind 
the  scr 'err .  A layer of metal, s p u t t e r e d  onto one s i d e  of t h e  

'Numbers in t h e  margin i n d i c a t e  pag ina t ion  i n  t h e  f o r e i g n  t e x t .  
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screen ,  permits  t h e  subJec t  t o  examine t h e  symbols app l i ed  t c  
t h e  s t r i p  only when i t  is i l l u m i c a t e d  by t h e  rear grcl ;p  of 
l i gh t s ;  t h e  l i g h t s  i n  f r o n t  of tce s c r e e n  are en a i l  t h e  t i m e ,  
which e l b i n a t e s  t he  n e c e s s i t y  of v i s u a l  adaF ta t ion  w i t h  each 
measurement. Whez? t h e  "start" bu t ton  i s  pressed ,  t h e  l i g h t s  

behind t h e  s c r e e n  are turned  on a d  i l l u m i n a t e  t h e  s t r i p  f o r  
a period of 5 seconds. A t  t h i s  moment, t h e  s u b j e c t  begins  
reading t h e  t e x t  p resented  and percept iof i  tifie i s  counted. 
The but ton  i s  released upon completicg t h e  reading.  The per-  
c e p t i 3 n  t i m e  is determined by the  t i m e  t h e  "start" but ton  i s  
i n  t h e  on state,  and i t  is recorded by  a t y p e  PV-53L e l e c t r i c  
stopwatch, included i n  t h e  ins t rument  se t .  The l i g h t s  behind 
t h e  s c r e e n  are switched o f f  by a t i m e  re lay.  After t e rmina t ion  
of t h e  i l l m i c a t i o n ,  advancing t h e  s t r i p  t o  a new p o s i t i o n  and 
r e s e t t i n g  t h e  stopwatch is c a r r i e d  ou t  au tomat i ca l ly .  

For purposes of dec reas ing  t h e  e f f e c t  of memory, e lements  - /87 
of thought  and t h e  l i k e ,  t h e  fo l lowing  requirements  were followed 
i n  compilat ion of the  tests: 

Th2 amouct of informat ion  presented  s imultaneously 
should not exceed t h e  short- term memory volume, i .e . ,  6-8 
symbols C31; 

The t e s t s  should not  have a s e n s e  conten t ,  t o  avoid 
a c c e l e r a t i o n  of pe rcep t ion  t i m e ,  owing t o  p o s s i b l e  guessez; 

The t e s t  should be s i t u a t e d  i n  a small v i s u a l  angle ,  
SO as t o  not  add t h e  t i m e  necessary f o r  movement of t h e  

e y e b a l l  t o  the pe rcep t ion  time; 

Considering that t h e  c o n t r o l  of pe rcep t ion  time is 
accomplisheC by t h e  r ead ing  of a group of symbols by t h e  
s u b j e c t ,  t hey  must be  so grouped tha t  t h e  pronuncia t ion  
time i n  each t r i a l  i s  i d e n t i c a l .  
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The v i s u a l  i n f o m a t i o n  used i n  t h e  experiments were tes ts  
of 1 6  s i z e s  of  seven let ters p e r  group. To ok.tairi +,he averaged 
va lues  of t h e  pe rcep t ion  t i m e ,  each symbol group s i z e  was 
repeated f i v e  cines. The symbols i n  t he  tests were i n  d r a f t i n g  
c h a r e c t e r s ,  accord ing  t o  All-li'nion State Standard 3454-59. 
Three tes t s  used  i n  t he  
examples. 

experiment are  presented  ir? Fig .  2 as 

Fig.  2. 

Curves of pe rcep t ion  t i m e  v s .  dimensions of t he  symbols 
presented were p l o t t e d  from the  exper imenta l  data obtained on 
f o u r  s u b j e c t s ;  t h e  logari thm of t h e  pe rcep t ion  time was l a i d  
out  on t h e  a b s c i s s a  and t h e  logar i thms o f  t h e  areas bounding 
t h e  symbol o u t l i n e s  on t h e  o r d i n a t e  (Fig.  3 ) .  

It is  easy t o  see t h a t  these curves are analogous t o  in- 
t e n s i t y  - d u r a t i o n  curves ,  d e s c r i b i n g  threshold c u r r e n t  vs .  dura-  
t i o n  of a s i n g l e  impulse i n  e x c i t a t i o n  of nerves  and muscles 
[ 4 ] .  (With the l a r g e s t  s i z e  c h a r a c t e r s ,  i n  d i s t i n c t i o n  from 
o the r  p o i n t s ,  a lengthening  of t h e  pe rcep t ion  t i m e  was observed; 
t h i s  can b e  expla ined  by the i nco rpora t ion  of unan t i c ipa t ed  

/88 
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cond i t ions  of t h f s  exper i -  
ment of e y e b a l l  movement. log '1- 

.- 

The minimum symbol s i z e s  
d i s t i n g u i s h e d  i n  a long t i m e  

'. on the  curves ace rheobase 
analogs.  The s h i f t  of t h e  

curves a long  t h e  h o r i z o n t a l  
a x i s  apparent ly  i s  d e t e r -  
mined by the psychophysio- 
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curves obta ined  can b e  con- 
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Fig. 3 .  s ide red  as r e l a t i o n s h i p s  
a e s c r i b i n g  t h e  ope ra t ing  cond i t ions  i n  the  man-screen system. 
The methods o f  a n a l y s i s  of i n t ens i ty -dura t ion  curves,  d e s c r i b i n g  
the threshold s t i m u l a t i o n  cond i t ions  of nerves  and muscles can 
b e  appl ied  t o  them C51. 
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